Cryptosporidium is the leading cause of swimming pool outbreaks of gastroenteritis.
Entamoeba histolytica and Cryptosporidium species (Shah et al. ) .
Waterborne parasitic protozoa such as Cryptosporidium that are spread through contaminated drinking water and recreational water are a major contributor to gastroenteritis as they have a worldwide distribution (Cotruva et Given the prominence of Cryptosporidium as a significant source of gastroenteritis globally, this review was undertaken to identify studies that describe swimming poolassociated outbreaks of cryptosporidiosis and to identify key barriers to limiting swimming pool-associated outbreaks of cryptosporidiosis. We hoped that such information can serve as a resource to health authorities worldwide.
METHODS
To identify relevant studies, we searched PubMed (http:// www.ncbi.nlm.nih.gov/pubmed/) as well as ScienceDirect Cryptosporidium oocysts can survive for 3.5-10.6 days in swimming pool water where free chlorine levels are maintained at Centers for Disease Control (CDC)-recommended levels (1-3 mg/L) (Shields et al. b) . Bromine, another chemical disinfectant used in swimming pools, is also ineffective for inactivation of Cryptosporidium at the doses used in normal pool water treatment (Korich et al. ) .
Viruses and bacteria can also cause swimming pool outbreaks, however most of them are more easily controlled by the proper application of chlorine and other disinfectants (WHO ). For example, Shigella spp. are quite susceptible to low levels of chlorine disinfectants and can be inactivated at levels less than 1.0 mg/L (Kebabjian ).
Some viruses such as norovirus are reportedly resistant to levels of chlorination used in swimming pools (Keswick et al. ) , but more recent studies report that adequate chlorination of pools may be sufficient to prevent norovirus transmission (Podewils et al. ) .
Cryptosporidium is particularly suited to waterborne transmission as the environmental stage, the oocyst, is 
DISINFECTION
In swimming pools, chlorine is the most commonly used disinfectant. Other disinfectants, such as chloramine, chlorine dioxide, ozone and UV irradiation are also applied for water disinfection (Chowdhury et al. ) . The filtration and disinfection of water in a swimming pool typically occurs as the water is recirculated through a treatment area at regular intervals that could be up to 4-8 hr on average (via a system of interconnected inlets and outlets spaced around the pool). A target pH (e.g., 7.2 to 7.6) and free chlorine level (e.g., 2 to 4 mg/L) are typically maintained in pool water (often by an automatic controller) to achieve some level of residual disinfection between treatment cycles.
However, as discussed above, Cryptosporidium can survive for up to 11 days in properly chlorinated water (Amburgey Other disinfection methods such as ozone followed by chlorine as a secondary disinfectant (ozone/chlorine), and electrochemically generated mixed oxidants are increasingly being substituted for chlorine to minimize the formation of DBPs. Ozone is a high potential oxidant and disinfectant but is usually followed by sequential disinfection with chlorine (ozone/chlorine) because of its instability and the relatively high doses required (Kleiser & Frimmel ) . 
ROLE OF STAFF
Staff at recreational facilities play a key role in controlling cryptosporidiosis outbreaks via an informed and timely response to AFRs and by adhering to strict hygiene standards themselves. Illness among lifeguards has been noted previously in reports of cryptosporidiosis outbreaks associated with recreational water. In the first reported outbreak of swimming pool-associated cryptosporidiosis in the USA, the authors noted that 75% of the lifeguards were ill 
ROLE OF PATRONS

